A CRITICAL SURVEY OF URETERAL IMPLANTA¬ 
TIONS. 1 


By J. WESLEY BOVEE, M.D., 

OF WASHINGTON, D. C. 

Injuries to the ureters take many forms, varying from 
the kinked ureter, as a result of twisting of adjacent tissue in¬ 
cident to the pulling of ligatures badly placed, to the unwit¬ 
ting removal of several inches of the organ. 

Previous to 1877 there had been hut two ways of dealing 
with a complete section of the ureter. These were the let- 
alone policy and nephrectomy, as established and practised in 
1869 by Simon. And it is very probable that but for the 
popularity of nephrectomy, ureteral surgery would have had a 
much earlier elaboration. Quite in contrast with the ruthless 
destruction of function as represented by nephrectomy in such 
work is the case of Lange, of New York, in which several 
operations were done before nephrectomy was done. In this 
prompt adoption of the expedient of nephrectomy the only 
kidney has been removed. A case of nephrectomy was done 
in this country but a few years since in which the only kidney 
was removed as disclosed by the autopsy and anuria existed 
twenty-nine days before death claimed its victim. 

The severed end of the ureter has been implanted into 
itself, the bladder, the urethra, the rectum, the colon, the 
crccum, the vagina, and even to the skin. The pelvis of the 
opposite kidney and the opposite ureter as depots have not 
escaped consideration. Each of these plans of disposal of the 
functionating ureteral stump has its enthusiastic advocates, 
though it cannot be said they are alike applicable. These 
anastomoses are now being made for conditions other than 
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complete sections of the ureter, ectopia vesica:, tujnors of the 
bladder, requiring its resection or exsection, and abnormal 
congenital ureteral endings have been the indications for blad¬ 
der grafting in a number of instances. 

Practically all are agreed that for severed ureter without 
much loss of tissue the best procedure is to unite the severed 
ends. This has been done by four principal methods, viz., 
the transverse end-to-end, the oblique end-to-end, the end-in- 
end, and the lateral implantation or end-in-side. The trans¬ 
verse end-to-end has been done twelve times by Schopf, 10 
Hochenegg," Fritsch, 09 Cushing, 90 Tauffer," two cases, 
Allen, 100 Durante, 101 Gttsserow, 102 Busachi, 101 Eiselsberg, 1 
and Labiso. 103 . Tauffer inserted into the cut ends of the ure¬ 
ter a piece of ureteral catheter held by a ligature around its 
middle and removed it just before tying the last sutures. 
Schopf’s and Hochencgg’s cases died in forty T two and twenty 
days, respectively, from conditions independent of the ureteral 
operation. Allen’s case was unique as it occurred in the case of 
a horseshoe kidney, the removal of which was attempted with 
the impression that another kidney existed. After the ureter 
was severed, this mistake was fortunately realized and the 
cut ends united. He could not make the end-in-side anasto¬ 
mosis as the ureter was too short, and the injury was too high 
to transplant the upper stump into the bladder. The end-in- 
end has been done by McMonagle 104 in three cases, in all of 
which the ureter was dilated. In one of them the patient died 
of shock. Robson, 09 Winslow, 106 D’Antona, 100 and Mar- 
koe 107 have each modified this operation by splitting the 
lower end, and G. H. Noble, of Atlanta, has practised this 
modification twice, making nine times the end-in-end has 
been done with but one death. Markoe employed a ureteral 
catheter for closing and left it in place five days. The end- 
in-side implantation has been successfully followed in four 
cases by Kelly," Doherty, 09 Emmet," and Schauta, 100 and 
Reynier 103 has lost one case after this operation. The oblique 
end-to-end has been done but once and that by myself. 09 
The patient is still (four years later) perfectly free from 
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any symptoms referable to the bladder or upper urinary pas¬ 
sages. Thus it will be seen the divided ends of the ureter 
have been directly approximated twenty-seven times with 
two deaths, and in not one was there failure to unite or 
subsequent loss of function, although Schopf’s tubercular pa¬ 
tient bad some ureteral dilatation above the site of union. In 
addition to these we find Seiffart, 110 in removing a broad liga¬ 
ment tumor, accidentally resected a piece of the right ureter. 
The two ends were approximated and sewed in the abdominal 
wound. The original distance between them of two centimetres 
became gradually less, and after four months’ union of the 
ends was continuous. The lower end had been kept patent by 
daily passing a sound. The function of the ureter after the 
four months seemed complete. This plan of treatment would 
seem to be exceedingly faulty, as, with all the granulation pro¬ 
cess near the cut ends of the ureter, narrowing of the lumen 
of the duct is almost certain to occur. And it is this result 
that is most feared in uretcro-urctcral anastomosis. It has 
greatly worried experimenters, and led Van Hook to his unique 
implantation and myself to the oblique end-to-end plan. 

There can be no doubt uniting the ureter ends is by far 
the best manner of disposing of the divided ureter, whenever it 
is possible. This method is applicable to the whole extent of 
the ureter, except practically the lower inch in the male and 
lower two inches in the female. It is but fair to state that 
accidental complete section of the canal during pelvic opera¬ 
tions frequently occurs in the lower four inches of it. 

It is difficult to decide which of the methods of uretcro- 
urcteral anastomosis is, on the whole, the best. Loss of ure¬ 
teral tissue by clamping or ligating the cut ends or by resect¬ 
ing the duct is a special feature requiring consideration in 
remedying the dilemma in which the surgeon is placed. In 
the different plans for uniting the two ends, except the trans¬ 
verse end-to-end, an additional loss of length of the duct is 
made. In the end-in-side method the loss must be at least 
one and a half inches. The lower end has to be ligated, and, 
beginning half a centimetre below the ligature, a longitudinal 
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slit one centimetre long is made in it. Through this opening 
is drawn the upper cut end by means of sutures passing out¬ 
wardly through its wall some distance from its end. These 
sutures penetrate outwardly through the wall of the lower 
stump one centimetre below the incision (Van Hook and 
Kelly). In Robson’s ease of end-in-end anastomosis he states 
an inch of the length of the ureter was utilized in the opera¬ 
tion, and in my case of oblique end-to-end union the loss was 
probably three-quarters of an inch. Another element of dan¬ 
ger, perhaps over-estimated, because of the results of experi¬ 
mentation on the very small ureter of the dog, is subsequent 
narrowing of the calibre at the point of union. This is most 
likely by the transverse end-to-end and next by the cml-in-end. 
In the lateral implantation method of Van Hook, there would 
be the theoretical constriction due to placing one end in the 
other, as in the end-in-end method. But this is theoretical, only, 
so far as operations on man are concerned. In the oblique end- 
to-end method this feature is obviated. The end-in-cud and 
end-in-side plans are not so applicable if the upper end be 
dilated more than the lower, as occurred in Emmet’s case, 
and will often result from pressure on the ureter at about the 
point of section. Were the lower end larger than the upper, 
a not likely condition, these methods would be especially indi¬ 
cated. The oblique end-to-end, however, is applicable to both 
these variations as well as to the normal. The slant on the 
dilated end need not be made at so small an angle with the 
longitudinal axis of the tube if the other end be normal in 
size. This permits of accurate approximation. No bad result 
from a slight angle at the [joint of union would result, as proven 
by the Van Hook method. The danger of leakage after opera¬ 
tion is very slight, it having occurred in but one case. Theo¬ 
retically it might follow any of those in which sutures have 
penetrated the mucosa. Whether the sutures thus passed are 
quickly covered by mucous membrane or whether cases may 
be recorded where calculi form after such operation is yet to 
be learned. Considering all conditions in a given case to which 
this operation is applicable not much choice exists, except in the 
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hands of surgeons devoid of usual deftness, when the end-in¬ 
end or end-in-side methods are perhaps preferable. And if 
considerable loss of length of ureter should be a feature, tbe 
preferable operation would be the transverse end-to-end, 
though careful suturing is necessary to prevent leakage. 
D’Urso and De Fabii 111 have made a number of experiments 
in making a latei al anastomosis between the two severed ends 
of the ureter as is done with the intestine. They claim to 
have been very successful. Monari 47 and Tuffier 47 have 
recommended the same method to avoid stricture. Generally 
the ends may be more easily approximated if the attachment 
of the duct be in part separated for a distance of a few inches 
above and below the point of section. The cases of Chrobak 47 
and Rulil 47 and the experiments of Margarucci 47 and Mo¬ 
nari 47 demonstrate conclusively this may be safely done. 
Kaysar loosened it as far as the pelvic brim without untoward 
result. 

Ui etcro-cyslostomy .—I find recorded or quoted eighty 
opeiations of this kind done by sixty-five different operators. 
I have not been able to verify a few of these cases by studying 
the oiiginal reports. Probably this operation was first done by 
Tauffer 43 in 1877, lie having accidentally cut off a ureter 
during an abdominal operation for the removal of a broad 
ligament cyst. He then successfully transplanted the proxi¬ 
mal divided end into the bladder. I his was eight years after 
Simon had done nephrectomy in a case in which some time 
before the ureter was cut off in removal of a broad ligament 
cyst. It is to be regretted that Simon’s plan is yet resorted to 
for this indication, as I have learned was recently done in my 
city. The next operation was by Novaro, in 1893, and nearly 
all writers on this subject credit this as the first. Uretero- 
cystostomy is a much easier operation than ureteral splicing, 
and that it has been so frequently done during the past seven 
years is partly the result of that. The very large number of 
cases of uretcro-vaginal and other ureteral fistula;, however, 
more largely account for the large number of operations. 

Of the thirty-seven bladder grafts for injuries of the 



170 


J. WESLEY DOVEE. 


ureter during abdominal operations, we find fifteen were done 
by the intraperitoneal method. All of these were done at the 
time of injury with one death (Krause’s patient), and that 
not connected with the operation, and two failed. By the cx- 
traperitoneal plan two were done. Of a number of other cases 
I was unable to learn the plan followed. In one failure is re¬ 
corded. I11 most of the intraperitoneal operations the peri¬ 
toneum was carefully closed over the site of the operation, 
making them nearly extraperitoneal. In twelve of these cases 
resection of the bladder was done for various conditions. The 
mortality was but a trifle over 2 per cent. 

Of the cases done for various kinds of fistula or other 
conditions for which an operation was proposed and executed 
we find there were forty-two, of which twelve were by intra¬ 
peritoneal operation, fourteen by extraperitoneal, and in six¬ 
teen the method was not mentioned. I11 two cases, those of 
Lange and Caldcrini, both ureters were successfully spliced, 
and in Fullerton’s the spliced ureter was double, both parts 
being successfully grafted. Four died, one of them some 
time later, probably from pyonephritis, and another from an 
old chronic nephritis. This operation is indicated when in the 
course of an abdominal operation section of the ureter in its pel¬ 
vic portion is made either accidentally or intentionally, splicing 
of the cut cuds being impossible or inadvisable. The lower 
portion of the ureter may be diseased to such an extent as to de¬ 
mand extirpation or to render it useless, or it may be so short 
as to render splicing of the ends exceedingly difficult and un¬ 
safe. In the cases of Polk, Krause, and myself the ureteral 
section was elective with removal of the lower segment. Ure¬ 
teral fistula; following operations, difficult labor or forceps de¬ 
livery and abnormal congenital ureteral openings also call for 
this procedure. The latter condition was the indication in the 
cases of Baumm, Colzi, Davenport, Albarran, and Bcnkiser. 
Ferguson found of sixty-seven cases of ureteral fistula twenty- 
five were created in parturition, in sixteen of which forceps 
delivery was performed. I11 twelve vaginal hysterectomy was 
the cause; two by stone in the ureter and ulceration, three by 
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abdominal section; one bad a traumatic origin, two from pel¬ 
vic abscess; one from a pessary, one spontaneous, probably 
tubercular, necrosis of the ureter, as in Krause’s case and 
marked undilatable stricture of the lower end, as was one 
of Israel’s cases. In but a few of the uretcro-vaginal fis- 
tuke can cure be procured by vaginal plastic surgery. The 
danger of relapse from heavy strain from cicatricial contrac¬ 
tion is too great to permit this plan to be adopted in any but 
the most favorable cases. The methods of bladder grafting 
of tbe ureter are principally by the abdominal route. Colzi 
in one case severed the genital organs on one side from the 
pubes, cut away part of the lower portion of the pubic arch 
and transplanted an abnormally ending ureter into the blad¬ 
der, and Baker, Davenport, and Bcnkiser, operating from the 
vagina, severed the ureter above tbe fistula and transplanted 
into the bladder. These operations are very difficult, and 
Colzi’s procedure in the light of our present knowledge of 
ureteral surgery will scarcely be repeated. Tbe abdominal 
route is far superior for vesical anastomoses with the ureter. 
By this route the splicing may be done by the intraperitoneal or 
the extraperitoneal method. When possible, tbe extraperito- 
ncal will naturally commend itself. As pointed out by Martin, 
suturing the peritoneum tightly over the ureter endangers 
subsequent constriction of the ureter. Veit has modified the 
extraperitoneal method by bringing the cut proximal end up 
to the abdominal incision and suturing it there, and then by 
bringing bladder up extraperitoneally to meet it, anastomosis 
was made. Various modifications of both the intra- and extra¬ 
peritoneal methods have been made to meet the given con¬ 
ditions. 

The principal methods that have been employed are those 
of Witzel, 01 Veit, <0 and the so-called Fritsch-Kelly, 00 all extra¬ 
peritoneal practically, though in the two former the peritoneal 
cavity is opened as a preliminary step. Baumm has also done a 
purely extraperitoneal grafting of the bladder by a suprapubic 
incision. Baker 76 also did a vaginal extraperitoneal graft of 
ureter into bladder successfully. There can be no question but 
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exposure of the peritoneal cavity should be avoided whenever 
possible in making these anastomoses, and particularly is this 
important if the ureter or bladder be diseased or conveying 
abnormal urine; but in the class of cases in which the ureter 
is injured during the progress of an abdominal operation we 
cannot,draw such fine lines. A considerable interest has been 
manifested in the manner of attaching the ureter to the bladder. 
Pozzi found a marked distention of the ureter ten months after 
the operation, which he attributed to reflux of urine from over¬ 
distention of the bladder, and Polk found the same condition 
resulting from constriction at the point of union. An effort 
has been made to imitate the normal oblique bladder implan¬ 
tation of the ureter to prevent reflux, and splitting of the end 
of the implanted ureter has been employed to prevent constric¬ 
tion. In quite a number of cases the operation failed from lack 
of union, generally due to too great tension on the tissues of 
both ureter and bladder. This has been overcome in a few 
cases by means of traction sutures placed in the end of the ure¬ 
ter iu the bladder and brought out through the urethra, where 
they were sutured to the end of the urethra (Krause) or at¬ 
tached to dressings. In one case (Kaysar) the sutures were 
weighted for five days with 200 grammes. All these were suc¬ 
cessful. Kelly and others have stitched the bladder higher in 
the pelvis to broad ligament or other structures to prevent 
downward traction on the sutured junction. To me this is 
a better plan than weighting the end of the ureter, as there 
will be less tendency to narrowing the junction by future ten¬ 
sion. 

The fact, as shown by the statistics, that a few cases have 
leakage would seem to make drainage a necessity. Martin, of 
Berlin, however, believes drainage dangerous, as preventing 
rapid union by causing too much irritation. But to allow an 
escape of urine without affording it an outlet seems contrary 
to surgical principles. 

It is impossible to make an anastomosis between ureter 
and bladder as good as the natural one, because the small mus¬ 
cles attached to the ends of the ureters and lost in the wall of 
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the bladder near the internal meatus cannot he utilized. Their 
function is to draw down the orifice of the ureter when the 
bladder distends, thus preventing loss of obliquity of that duct 
through the distended bladder wall. Of course this same dis¬ 
advantage accrues in all forms of implantation of the lower 
end of the ureter, except, perhaps, in the plans of Maydl and 
the Italian surgeons, Pozza and Capello, in rectal grafting of 
it, in which a small portion of it is retained with the ureter 
ends. The plan of Boari 22 docs not convey to me any advan¬ 
tages. He has applied it in rectal and bladder transplantations 
of the ureter in animals, and in bladder anastomosis once suc¬ 
cessfully on a man, and Casati once with a fatal result in 
thirty-five days. The importance of careful surgical technique 
is here very greatly emphasized, as a slight infection may ren¬ 
der the operation unsuccessful and endanger ascending infec¬ 
tion along the ureter. 

Whenever the ureter requiring grafting is above the brim 
of the pelvis and ureteral anastomosis with itself or the blad¬ 
der seem impossible, its implantation into its fellow is to be 
considered. If this be decided impracticable, then loosening 
and downward displacement of the kidney, thus far done only 
experimentally, may be employed to permit these anastomoses. 
Should these be found impossible, then grafting into the bowel 
will be justifiable. As double ureter is occasionally met with 
as well as anuria of the affected side, we should have these in 
our minds and deal with them accordingly. 

The only case of the kind that has occurred in my prac¬ 
tice was in a woman fifty-two years of age operated, April 4, 
1898, for cancer of the uterus. A wide abdominal hysterec¬ 
tomy was done, removing as much of the ligaments as possible 
after isolating the ureters. The upper half of the vagina was 
dissected away from above, and the specimen thus loosened 
was withdrawn from below. In following the left ureter to¬ 
wards tlie bladder it was found slightly dilated and passing 
through a mass of cancerous infiltration. It was ligated at 
its junction with the bladder, cut away at this point as well as 
above the cancerous mass mentioned, and the piece, about two 
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inches in length, removed. A small opening had been made 
in the bladder during the separation of the uterus and vagina 
from it, and through this a pair of forceps was introduced and 
made to return through another opening made to receive the 
ureter end. They now grasped the ureter end, pulled it into 
the bladder, and held it while it was carefully sutured to that 
viscus by means of fine catgut. The forceps were withdrawn 
and the accidental bladder wound closed. The peritoneum 
from behind and that covering the bladder were sutured, 
closing the peritoneal cavity. The abdominal wound was 
closed and the wound lightly packed with gauze from the vagi¬ 
nal side. A small nick with the scissors had been made in the 
ureter an inch above the junction, but it was not thought to 
enter its canal. 1 he whole operation lasted three hours. Per¬ 
manent catheterization was not satisfactory, and frequent use 
of the catheter had to be employed instead. April n, slight 
discharge of urine from the vagina appeared, and continued to 
May 5, when it stopped for a few days to again reappear. 
Specular examination of the bladder showed urine coming into 
it from the right ureter and from a point high to the left, 
thought to be the left ureteral opening. With the exception 
of the slight discharge of urine from the vagina she was feeling 
excellent, and was voiding from thirty-six to fifty ounces of 
urine daily. I was in doubt as to whether the union of ureter 
and bladder was incomplete or the leakage was from the injury 
to the ureter higher up. Having waited for a possible return of 
cancer, I finally yielded to the wish of the patient and operated 
to close the abnormal urinary opening November 14, 1898. 
Upon opening the abdomen a mass of adhesions was found in 
the region of the ureteral injury. A small probe passed into 
the bladder was easily made to pass into the ureter, and the 
slight opening in it was found to be connected with the bladder 
and vagina by a Y-shaped fistula. The bladder opening was 
probably in the line of the suturing to close the wound acciden¬ 
tally made during hysterectomy. As the uretero-vesical open¬ 
ing seemed too narrow, it was thought advisable to remove the 
portion of the ureter below the fistula, which was done and 
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uretero-cystostoniy repeated. The vaginal portion of the fis¬ 
tula was enlarged, and in it placed a narrow strip of gauze. 
This was kept in place with occasional changing until danger 
of leakage was passed. She made an excellent recovery, and 
now weighs more than 200 pounds, which is evidence of no 
return, thus far, of the cancer. 

Casks ok Bladder Implantation ok Ureter for Ureteral Injuries 
during Abdominal Operation. 

(1) Tauffcr.“ In removing a broad ligament cyst accidentally cut off 
the ureter, and successfully transplanted it into the bladder, intra-' 
pcritoneally. 

(2) Westermark." Did a successful traiispcritonenl graft. 

(3) Dunning, L. II." Injured ureter during removal of an abscess from 
the pelvic structures; transperitoneal implantation into bladder; suc¬ 
cess. 

(4) Matas, R. (personal communication). In removing a large fibroid 
of tile uterus, in 1895, found urine spurting from a completely severed 
ureter, one and a half inches from bladder; successful intraperitoneal 
bladder graft. 

(5) Laniiclonguc. M A11 unsuccessful bladder graft of the ureter. 

(C) Israel, James.* 1 Extrapcritoneal bladder graft for stricture of ureter; 
fistula resulted, requiring a second operation; successful. 

(7) Veil.** Did an extrapcritoneal operation by bringing severed ureter 
out of abdominal incision at point where it passed abdominal wound, 
where it was fixed by two sutures between fascia and peritoneum; 
skin incision carried to symphysis and bladder opened extraperito- 
ncally on anterior surface; ureter cut obliquely and sutured into 
bladder; recovery. 

(8) Pozzi.“ Injured ureter during operation and grafted into bladder; 
nine months later did herniotomy and found ureter the size of femoral 
artery, which he considered due to rellux from bladder when urine 
was held too long. 

(9) Schwartz." Case of transperitoneal graft of ureter in bladder; re¬ 
covery. 

(10) Baldwin. 11 Operation for sarcoma of fundus uteri; cut out one 
and a half inches of ureter; could not make urctcro-uretcral anasto¬ 
mosis, as loss was too great; did bladder graft and, as tension was 
great, sutured bladder to broad ligament; recovery. 

(11) Baldy." Ureter embedded in inflammatory tissue; it was severed 
and grafted into bladder intrapcritoncally; success. 

(12) Penrose." Cancer uterus, abdominal operation, lower portion of 
ureter involved and resected; grafted successfully into bladder. 

(13) Krug." Same as Baldy’s; success. 

(14) Dclagenicrc." A successful case. 

(15) Filth." A successful case. 
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(16) Polk.” Same indications as case of Penrose; return of disease, 
and secondary operation, at which lie found ureter dilated, as the 
duct was too much constricted at lower end. 

(17) Fullerton/’ A successful case of grafting a double ureter. 

(18) Graupner." Same as Krug's; transperitoneal; successful. 

(19) Lotheissen." Same as Krug's; transperitoneal; successful. 

(20) Veit.” Operation on adnexa; bladder graft; successful, 

(21) Olshausen.” Operation on adnexa; bladder graft; successful. 

(22) Podres.” Operation on adnexa; bladder graft; successful. 

(23) flanks.” Transpcritoncally; one case; successful. 

(24) Noble.” An unsuccessful intrapcritoneal operation. 

(25) Wcrtheini.” Operation, May 30, 1899, for intraligamentary utero- 
myoma; accidental severing ureter; implanted into bladder by means 
of a sling and knotted silk sutures; success. 

(26) Israel.” Resected bladder for cancer and removed lower cud of 
ureter, implanted stump at a new place; recovery'. 

(27) Schucbard.” For bladder resection; success. 

(28) Popped.” For bladder resection; success. 

(29) Krause.” For bladder resection; died. 

(30) Wcstcrmark.” For bladder resection; success. 

(31) Albarran.” For bladder resection; success. 

(32) Vcrkoogcn." For bladder resection; death in two hours. 

(3.1.34) Kiister.” For bladder resection; two cases. 

(. 15 ) Bardonhcner." For bladder resection; success; patient died five 
months later from other trouble. 

(36) Wcrtheini.” Operation, December 5, 1895, for papilloma of bladder 
and involvement of left ureter; removal of tumor, part of bladder 
wall, and ureteral orifice; implantation ureter into the bladder-bole; 
death in forty-two days. 

( 37 ) Werlhcim.” Removal of tumor with portion of uterus; seven cen¬ 
timetres of ureter and portion of rectum; leaving stump of ureter 
two centimetres long; implantation with great difficulty; fistula es¬ 
tablished by latter July, and death occurred shortly after. 

Cases of Bladder Imflantation of Ureter for Ureterovaginal and 
other Ureteral Fistula:. 

(1,2) Novara.” ” Did two successful cases for ureterovaginal fistula 
after vaginal hysterectomy. 

(3) Martin, A.” Case failed by vaginal route and was successful by 
the abdominal; extraperiloncal graft. 

(4) Kaysar.' 1 Thirteen days after hysterectomy urine noticed coming 
through abdominal incision; cut down and did bladder graft; sutures 
drawn out urethra and fastened to dressings; flow gradually stopped; 
catheter a demeure; imperfect result, and operation repeated five 
months later; for five days fastened a weight of 200 grammes to 
sutures; success. 

(s) Ferguson,' 1 Transperitoneal; successful for uretcro-abdominal fis¬ 
tula after abdominal operation. 
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(6) Calderini." Urcterovaginal fistula; transperitoncal graft; success. 
This case was ill both ureters. 

(7) Sokolofif." Successful transplantation after forceps delivery. 

(8,g, 10) Bazy.” Three successful cases, one requiring a second opera¬ 
tion ; all for urcterovaginal fistula following vaginal hysterectomy. 

(n) Trendelenburg.'* A successful case. 

(12) Boldt.“ Successful transperitoncal case for urcterovaginal fistula. 

(13,14. 15 ) Mackenrodt." Three cases by the Fritsch-Kelly method, and 
the first died from nephritis unconnected with the operation. 

(16) Lotheissen." Transperitoncal; success. 

(17) Albarran.” Abnormal attachment of ureter; successful. 

(18) Colzi.” Abnormal orifice of ureter in vagina, congenital; incised 
above and outside labium major, detaching genitals from arch of 
pubes, cutting away sonic of the bone from the lower surface of 
arch to reach base of bladder; abnormal ureter cut across and su¬ 
tured into place; success. 

(19,20) Rouflart.* 1 Two cases transperitoncal after urcterovaginal fis¬ 
tula; one died. 

(21,22) Bushbcck.“ Transpcritoncally for urcterovaginal fistula; the 
second failed, and nephrectomy was done. 

(23,24) Tuflier.” Two cases done transpcritoncally for urcterovaginal 
fistula. 

(25) Routicr." One successful case after forceps delivery. 

(26,27) Annum." Two such cases; success. 

(28) Sanger.” One such case; success. 

(29) Baker.” Extrapcritone.nl, vaginal, successful. 

(30) McMonaglc." For urcterovaginal fistula after laparotomy; success. 

(31) Witzcl." Extrapcritoucal; vaginal had failed; success. His 
method is as follows: The bladder was detached and drawn out. 
The thickened ureter was severed at about the middle of its course 
through the broad ligament; the lower end closed by sutures, and 
the upper end brought to the upper part of the incision at the brim 
of the pelvis, drawn down beneath the peritoneum above the innomi¬ 
nate line by a pair of long forceps started upward under the peri¬ 
toneum. The incisions in the pelvic peritoneum and median line of 
abdomen were closed, and the remainder of the operation done 
extraperitoneally. The bladder was then brought above the middle 
of the iliac fossa, where it was fastened with catgut sutures. The 
obliquely cut ureter was now inserted into bladder incision, the mu¬ 
cosa of bladder and ureter being united by fine catgut and another 
row outside of it attached to ureteral and vesical walls. An oblique 
channel through the bladder was formed by uniting the bladder walls 
over the ureter ou both sides. 

(32) Davenport.*’ Case similar to Colzi’s; success. 

(33) Batimm." Same as Davenport's. Accessory ureter opening into 
urethra; incontinence. Suprapubic, extrapcritoucal. Misplaced ure¬ 
ter divided; proximal end in bladder; recovered. 
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(34) Amann." Anotlicr successful case for uretcroccrvical fistula. Blad¬ 
der raised by sound and oblique grafting done; success. 

( 35 ) Krause." intrapcritoncal (following vaginal hysterectomy); cut 
off ureter; split the cud and spliced into bladder, suture through each 
lip of ureter brought out and sutured to external meatus uriuarius; 
successful. 

(36) Kelly.*’ Urctcrovaginal fistulae after vaginal hysterectomy. Loos¬ 
ened bladder from attachments and spliced; extraperitoneal; success. 

(37,38) Kelly.* 1 Ureterovaginal fistula after vaginal hysterectomy; did 
extraperitoneal operation on wrong ureter, in the first case, by wrong 
direction of catheter; it failed, and he closed both ureterovaginal 
fistula: by vaginal plastic operation. The second was done by the 
Frit sell method, and the patient died from pyelonephritis (probably). 

(39) Lange." Hysterectomy for cancer by another surgeon; pyonephro¬ 
sis with right nephrotomy nine months later; a month from then 
median incision and botli ureters implanted in fundus of bladder. 
Silk suture brought out urethra and tied over short piece of drainage- 
tube. The right failed, and two months, suprapubic cystotomy and 
successful anastomosis; five months, left pyonephrosis and nephrec¬ 
tomy; success. 

(40) Wcrlheim.” Uretcro-titcrinc fistula following removal of ovarian 
cyst. Operation January 3, 1896, extraperitoneal, changing to intra- 
peritoueal; implantation of ureter into bladder; death in thirty-five 
hours. 

(41) Schauta.” Vaginal fistula; bladder implantation; nephrectomy five 
months later; success. 

(42) Bcnkiser.” Supernumerary left ureter opening into vagina; urc- 
tcrocystotomy; success. This was probably a vaginal operation. 

Rectal Implantation .—A very large field for this opera¬ 
tion has been developed in the treatment of ectopia vesicie, 
benign and malignant growths of the bladder requiring its 
complete extirpation, of injuries of the ureter irremediable by 
ureteral or bladder anastomoses, and Chalot has implanted 
successfully both ureters into bowel during operation for 
uterine cancer involving bladder in which he ligated the inter¬ 
nal iliac arteries, and extirpated both uterus and bladder. It 
seemed necessary to place rectal graft of the ureter among the 
justifiable operations, as cases occasionally occurred in which 
some disposition of the ureter had to be made, and no other 
alternative but nephrectomy was accessible. The many hun¬ 
dreds of experiments made on animals by Gluck and Zeller, 
Novaro, Ceci, Bardenhcuer, Heed, Van Hook, Tuflier, Chaput, 
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and a host of others proved unsatisfactory. In fact, like the 
other methods of ureteral grafting, animal experimentation 
did not compare at all favorably with the same work on man. 
This is probably attributable to the much smaller size of the 
ureter in dogs, the greater difficulty of carrying out asepsis 
in the operation, and the difficulty of keeping animals quiet 
during the next few days after operation, so necessary to good 
union. Inasmuch as the operation has now been done sixty- 
five times on man, it is certainly not too early to consider its 
merits and defects. The recorded mortality has been eighteen, 
or a little less than 30 per cent. But six of them have died 
from the shock and severity of the operation for the condition 
calling for the grafting. But in at least seven cases death re¬ 
sulted from five days to two years after operation, from infec¬ 
tion of kidney, peritonitis, or other untoward result of the 
rectal grafting. In five cases the cause of death was obscure. 
In Tuffier’s case, much vaunted as being the first successful 
complete extirpation of bladder in man, death occurred nine¬ 
teen months after operation, and he gives no details of the 
cause. As the operation was done for bladder epithelioma, 
the fatal result may have been from malignant disease. In 
two cases the result is not published. When we consider that 
of deaths from all causes 40 per cent, are from subsequent in¬ 
fection, the suspicion that some of the reported successful cases 
may also later succumb to infection is certainly reasonable. 
The high mortality rate of such a procedure must necessarily 
cause great anxiety as to its justifiability, and were it not for 
the most excellent work of Maydl, followed so successfully 
by a number of other surgeons, we might look upon the 
subject with almost condemnation. However, when we 
consider that but eight deaths have resulted in the opera¬ 
tions done by his method, a mortality rate of but 21 per cent., 
we readily see the operation has been markedly rid of its ter¬ 
rors. The danger of subsequent kidney infection and peri¬ 
tonitis has been very greatly reduced. 

Methods .—Anastomosis between ureter and rectum has 
been done by five different methods, viz., (a) by the formation 



i8o 


7 . WESLEY BOVEE. 


of a fistula between them; ( b ) by the axial implantation of 
the ureter stump into the bowel, and its fixation there by means 
of the Lcmbert or the double row suture; (c) implantation of 
both ureters with a piece of the bladder, as by Maydl, Pozza, 
and others; (i/) implantation of both ureters with a small 
amount of the bladder mucous membrane, and (e) by means 
of apparatuses, such as those of Chalot and Boari. Simon 
did the first operation akin to this snbject by passing a loop 
of thread in such a manner as to cause ulceration between rec¬ 
tum and ureter in a case of ectopia vesica;. While urine con¬ 
tinued to come through exposed bladder, the recto-ureteral 
fistula remained open. Then Smith, in ectopia vesica:, im¬ 
planted the right ureter into ascending colon, and fourteen 
months later the left ureter into descending, but this proved 
fatal in twenty-four hours. The autopsy showed not only in¬ 
fection of right kidney, but obstruction at point of anastomosis 
on both sides. Then Kiistcr, in 1896, failed, with a death from 
peritonitis and ascending pyelonephritis in five days. Chaput 
in September, 1892, successfully implanted a ureter for urctcro- 
vaginal fistula following vaginal hysterectomy, and at the end 
of one year there was no evidence of infection. Two months 
later he implanted both ureters in the rectum three months 
apart, and death occurred from suppression of urine the day 
of last operation. His plan was as follows: Make incision 
through abdominal wall from costal cartilages, about ten cen¬ 
timetres, to side of median line, down to opposite the anterior 
superior iliac spine, and then curve to two centimetres of me¬ 
dian line, the intestines held aside and post-peritoneum in¬ 
cised ten centimetres long in iliac region, and internal flap 
stripped up to spinal column. Ureter cut between forceps. 
Inferior portion ligated and replaced. Superior portion held 
in contact with posterior internal aspect of colon and sutures 
inserted. Posterior lip ureteral orifice is first fastened to intes¬ 
tine by three or four sutures through muscular layers only. 
Intestine incised one centimetre several centimetres from pre¬ 
ceding sutures. Mucous membrane of posterior flap of tbe 
two orifices now sutured, and then anterior lips by row su- 
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turcs through muscular layers; a few extra sutures at end of 
incisions, then ureter covered over by sero-scrous sutures in 
the intestinal wall. 

Fowler makes an incision in the median line, and with 
patient in Trendelenburg position. The rectum is cleansed; 
the posterior layer of peritoneum is incised sufficiently to ex¬ 
pose the ureters freely. They arc traced to their termination 
on the bladder wall, from which they arc detached and their 
ends cut obliquely; a longitudinal incision of seven centime¬ 
tres is made in the anterior wall of the rectum through the 
serous and muscular coats; edges are retracted, making a 
diamond-shaped space in the exposed submucosa; a tongue¬ 
shaped flap of mucous membrane with its base upward is cut 
from the bowel in the lower half of the diamond. It was 
doubled upward on itself so that its mucous surface presented 
anteriorly, where it was secured by one or two catgut sutures, 
making a (lap on both sides covered with mucosa. The ure¬ 
ters are now placed in the incision with their obliquely cut ends 
lying upon the presenting mucous membrane flap. Two cat¬ 
gut sutures hold them there, and two more arc placed in the 
space in the upper half of the diamond, not penetrating the 
ureter. The flap valve and attached end of the ureter arc now 
pushed into the cavity of the rectum and the wound closed; 
the gap in the mucous membrane by reflection of the tongue¬ 
shaped flap is sutured by running catgut. Then original 
wound in the rectal wall is closed with fine silk sutures, the 
upper two or three being also used for still further securing 
the ureters where they pass into the submucous space in the 
upper half of the diamond. 

Krynski’s’ 12 plan was nearly the same, except that he 
made an isosceles triangular flap with the detached base below 
through all the bowel coats except the inner, and then through 
this he made an opening, at the base of the flap, of sufficient 
size to admit the end of the ureter, which was sutured in place 
and covered by the flap. Maydl’s method is to transplant both 
ureters with an elliptical piece of the trigone of the bladder, 

cn bloc, into the rectum or sigmoid. Gersuny converted the 
12 
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rectal pouch into a receptacle for urine only by making an 
artificial anus and shutting off the upper part of the rectum en¬ 
tirely. Mauclaire and Tizzoni divided the sigmoid from the 
rectum and drew it down to the sphincter ani, sewing it to the 
anterior rectal wall, thus emptying the ureters into a segment 
of bowel where fecal matter would hardly present itself. Pe¬ 
ters operated extrapcritoneally. The Vignoni method is nearly 
the same as Fowler’s; Pisani 113 carried the ureter across the 
calibre of the rectum and inserted it into the posterior wall. 
Beck allows a free end of the ureter to project into the rectum. 
Martin 114 uses the Trendelenburg position, and makes a 
longitudinal incision of the peritoneum over the ureters down 
to their insertion into the bladder, and dissects out with his 
finger the lower three inches of them; ties each ureter near the 
bladder with strong silk and severs them above; brings each 
forward and approximates them in front of the rectum by 
including the wall of each with one fine silk suture armed at 
each end with a fine cambric needle. He approximates them 
further by two fine silk sutures passing through the outer 
walls of the ureters only, securing the two lubes parallel. He 
now makes a longitudinal incision two inches long through 
the peritoneum and subperitoneal tissue of the bowel, and dis¬ 
sects back this tissue, so that an oval space of muscular coat 
of the intestine is exposed the length of the primary incision in 
the bowel and one inch wide at the centre. The flaps arc held 
apart, the bowel freed of fecal matter, and secured above by 
a clamp. A small incision is now made through the remaining 
coats of the bowel about large enough to admit the two ureters 
without pressure, and about one-third the distance from the 
lower end of the oval denudation. A double-threaded suture 
is now passed through the opening into the interior of the 
bowel. This has been previously placed in the ends of the 
two ureters. The needles arc brought out a slight distance 
apart shortly below the denudation and about one inch from 
the opening made for the ureters; they draw the ureters 
through the opening and to the points at which they pass out 
of bowel. Elevate ureters at a right angle to the bowel, secure 
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them to the fibrous and muscular coats of the bowel by a num¬ 
ber of closely applied sutures, not to penetrate the mucosa of 
nor to constrict the ureter. Ureters are now laid parallel to the 
bowel on the denuded portion, the handling sutures made taut, 
and additional ones passed, securing ureters to the muscular 
coat of the bowel as it is rolled in by the tension made on 
their ends. The ureters arc now buried in the muscular coat 
and the peritoneum covered over it. Petersen 115 has made 
lateral implantation on animals, of which he will make full 
reference in his paper. 

Unquestionably, when both ureters arc to be transplanted, 
and Maydl’s operation, or Pozza’s modification of it, are ap¬ 
plicable, they arc the best. But in many cases the ureters must 
one or both be resected and implanted in the rectum or colon. 
In such cases we cannot rely upon the buttons of Boari or 
Chalot, as the danger of constriction or of too large an open¬ 
ing at the point of junction is greater with them. As the 
danger of infection of the kidney is to be avoided, the methods 
of Fowler, Krynski, or Martin seem to be best. The plan of 
leaving a free end of the ureter in the calibre of the bowel, 
as done by Beck, may prevent infection, but to me it would 
seem the interference with the blood supply of this portion 
would cause it to slough. To me it seems the danger of re¬ 
flux of urine is great, and if this is guarded against great care 
is necessary to prevent obstruction at this point. The opera¬ 
tion of making an artificial anus at the iliac region and shut¬ 
ting off fecal matter, as practised by Gcrsuny, may be indi¬ 
cated. But to me there appear to be no cases calling for so 
much work with such slight results. Even the better plan of 
Tizzoni and Mauclaire would not be applied often. We 
naturally turn to view the practical results of rectal grafting 
of the ureter, and we find in most cases there exists an intoler¬ 
ance on the part of the rectum for some time. The movements 
are frequent, and the pressure of the urine against the wall 
where the ureter enters is usually too slight to prevent ascend¬ 
ing infection along the ureter with reflux of the urine. But 
this is not always present. In Peters’s case there was rectal 
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tolerance from the first, and many that have suffered early 
from this trouble have later become practically inured to it. 
In some cases constipation lias been removed by this operation; 
and in one of von Eiselsberg’s cases a preceding chronic diar¬ 
rhoea was immediately checked. It is probable the carefully 
made oblique or longitudinal graft will be devoid of tbe dan¬ 
ger of infection; but it is to be feared in all cases. With the 
progress of surgery daily developing new fields and the newer 
technique, we must expect this operation to be rapidly popu¬ 
larized. 

Cases of Bowel Implantation of the Ureter. 

(1) Simon. 1 In 1851; a loop of thread, passed in an ingenious manner, 
was made to ulcerate through contiguous portions of ureter and 
rectum in a case of exstrophy of bladder in a boy thirteen years of 
age. Communication resulted and continued, though urine escaped 
by skin, and patient died of suppurative pyelitis at end of one year. 

(2) I. Smith.* In 1871 grafted each ureter into colon on corresponding 
side for exstrophy of bladder; operation on left side fourteen months 
after right; death in twenty-four hours. Necropsy; left kidney 
hydroncphrotic from stenosis (probe passed along ureter would not 
enter bowel); obstruction at point of graft on right side; kidney 
showed chronic changes. 

(d) Krister.* bor cancer of prostate involving bladder did cystotomy, 
liberating bladder from peritoneum; then median perineal incision 
eight centimetres long; cut and isolated urethra below prostate; re¬ 
turning to hypogastriuni, cut ureters and lifted bladder and prostate 
together; transplanted ureters into rectum; sutures did not hold; 
death on fifth day of peritonitis and ascending pyelonephritis. 

(4) Chapin.* September 13, 1S92, for fistula communicating with vagina 
and a point high in ureter, following vaginal hysterectomy; ureter 
dilated; anastomosis made with posterior surface descending colon; 
drain in post-peritoneal space. One year later 110 infection had oc¬ 
curred. 

(5) Chaput.* Tubercular cystitis and vesical fistula following operation; 
ureters implanted into rectum three months apart; suppression of 
urine; death same day. 

(6-10) Maydl." Reports five cases done by his plan for ectopia vesicle, 
one of which died of prolonged narcosis; four cured. 

(n, 12) Duplay. 1 For tubercular and other bladder disease did two cases, 
both of which died. No method explained. 

(13) Kossinski.* In 1894 did vaginal hysterectomy and cystectomy for 
cancer successfully, and implanted ureters into bowel. 

(14) Rein.’ Ectopia vesica', Maydl operation, suturing in two layers, 
momentary results good, but according to lloari" abscess formed 
some time after, and the patient died. 
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(15) Rcsegotti. 11 Did a Maydl operation for ectopia vesica;; success. 

(16) Trendelenburg. 1 * Tubercular left kidney and bladder; removed 
them, and successfully grafted right ureter into colon. 

(17) Vasilyeflf, M. A. 13 For malignant disease of bladder did a success¬ 
ful Maydl operation. 

(18) Tuftier.'* Alveolar epithelioma of bladder in a man; cystectomy, 
October 20, 1895, with rectal graft of ureters; died May 14, 1897. 
Details surrounding last of illness and death not given. 

(19) Leet. 15 Implanted one ureter into rectum; death from irrelevant 
cause at a some later time; autopsy showed no dilatation or infection. 

(20) Bergcnhem, B.'° Removed bladder and successfully implanted ure¬ 
ters into rectum by Maydl’s method. 

(21) Schinklcr.” Unsuccessful Maydl operation, January 27, 1895. 

(22) Krynski. 1 * Did a successful Maydl operation for ectopia vcsicre. 

(23) Chalot. 19 In a case of cancer of uterus removed uterus and im¬ 
planted both ureters obliquely into rectum, the right an inch below 
the left; success. 

(24) Trombetta. 50 Did a successful Maydl operation for ectopia vesicrc. 

(25) Wdlfler. 91 Did a successful Maydl operation for ectopia vesica;. 

(26) Casati.” Vesical tuberculosis; Boari button used for grafting left 
ureter into colon; death in thirty-five days. 

(27) Boari (loc. cit.). Vesicovaginal fistula with complete destruction 
of urethra; successful graft in rectum with button. 

(28) Ilcrczel. 23 May 25, 1897, did successful Maydl operation for ectopia 
vesica* in a boy of five years, removing bladder and inserting both 
ureters into sigmoid, right at upper and left at lower end incision. 

(29) Mikulicz.** Maydl operation; pyonephrosis; defective continence 
and death in four months. 

(30) Park, Roswell.” Maydl operation for ectopia vesica;; death. 

(31) Frit sell” A fatal case of rectal implantation of ureter. 

(32) Fowler, G. R.* T Did his operation successfully in a case of ectopia 
vesica?. 

(33) Kummel.* Removed bladder of a woman in 1892, and was unsuc¬ 
cessful with rectal grafts of ureters. 

( 34 » 35 ) Frank.” Two successful Maydl operations for ectopia vesica;. 

(36,37) Schnilzlcr . 19 Two cases of rectal graft of ureters for tubercular 
and other diseases of the bladder; one died. 

(38) Tuffier. 30 Successful modified Maydl operation for exstrophy in boy 
of fifteen. 

( 39 ) Prcssat. 31 Successful sigmoid graft of ureter. 

(40) Boari.* 1 Successful Maydl operation (with additional piece of blad¬ 
der mucosa) for exstrophy. 

(41) Crcspi. 31 Successful case done as Boari’s, December 8, 1896. 

(42) Cappcllo. 31 Did a successful Pozza operation for exstrophy. 

(43) Pozza.* 3 Modified Maydl operation in a successful case for ex¬ 
strophy of bladder by grafting a considerable portion of the trigonum 
with vesical end of ureters. 
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(44, 45) KwaUi.” Two successful cases of grafting ureters into sigmoid 
for ectopia vesica;. 

(46) Peters,** Ectopia vesicas and rectal prolapse to knees in a child five 
years of age; extraperitonenl lateral implantation of ureters into 
rectum,* rectal tolerance at once; five weeks after operation urinates 
every three to five hours during daytime and four to five hours at 
night. 

(47) Cameron. 14 Operated in a case of nineteen years' duration. 

(48) Wood.” Fowler’s operation for ectopia vesica; in one case; died 
two months later from kidney infection; high graft. 

(49,50) Ilcrczel.* 4 Reports two more successes same as No. 28. 

(St- 57 ) Von Eiselsbcrg. 1 ’ Reports seven Maydl operations, with three 
deaths. 

(58) Wdlfler ” Reports another successful Maydl operation. 

( 59 ) Von Winiwarter.” Ectopia vesica;; successful Maydl operation. 

(60) Allen, D. P. M Ectopia vesica;; successful Maydl operation. 

(61) Gcrsuny. 4 ® Divided rectum from sigmoid tlexure, closed upper open¬ 
ing in rectum and implanted into it the ureters and a part of the blad¬ 
der wall, thereby forming a new bladder, cml of flexure carried down 
through Douglas’s pouch and through the sphincter, where it was 
sutured; success. 

(62) Novc-Josscraiid." For ectopia vesica; did a successful implantation 
by method differing from Maydl's in that the removal of the bladder 
is not done until after the graft is made. 

(63) Reck, Carl (personal communication). Inserted ureteral ends with 
trigonuin into rectum for ectopia vesica;; successful. 

(64) Reck, Carl (Ibid.). Grafted both ureters into sigmoid, with total 
exclusion of bladder for tuberculosis of bladder from infection of 
it after operation for tubercular fistula in nno. Tunnelled bowel wall 
and left portion of ureters hanging free in bowel to prevent infec¬ 
tion. Operation has been done eight months, and no evidence of in¬ 
fection exists. 

(65) Albarran. 43 Ureterocolostomy in continuity of ureter done in 1899; 
death. Autopsy showed the kidney connecting with colon was tuber¬ 
cular, and the other ureter was obstructed with a tubercular mass. 

Skin Implantation of the Ureter. —Grafting the ureter 
to the skill was very strongly recommended by Edmunds and 
Ballance 110 as the best method of diverting the ureter in case 
of injuries to it, and especially when the bladder is to be re¬ 
moved. Their conclusion was reached after a series of experi¬ 
ments on cadavers at St. Thomas’s Hospital, in 1887. Tre- 
kaki 1,7 has written a long Paris thesis, in which he enthusias¬ 
tically recommends it, and gives at length the indications for 
it. He experimented on two dogs. 128 In one, suppuration 
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occurred on one side and kidney infection resulted, but no 
other trouble was noticed in either dog; though in the second 
one but one ureter was diverted to the skin. The history of 
this plan of diverting the ureter, however, is by no means en¬ 
couraging, Especially is this true when we consider its many 
most excellent alternatives. It is sometimes difficult to decide 
between skin and intestinal graft in cases in which the upper 
part of the ureter is injured, and but these two methods of 
saving the function of the corresponding kidney are possible. 
It is believed the danger of infection from skin implantation 
is the greater, and that nephrectomy is to be expected. Rydy- 
gier attempted to restore the course of the urine by bringing 
both ends of the severed ureters to the skin, and by means of 
a skin tube connecting the two ends, sewing over it the skin. 
Nussbaum 118 implanted both ureters into the skin. Lau- 
renzi, 110 of Rome, in the course of a laparotomy for removal 
of a cyst of the mesentery, injured a ureter and fixed the end 
to the abdominal wall. Lc Dentil 127 cut off the left ureter 
cnglobcd in a cancer mass, and transplanted the upper end to 
the (lank. Death from extension of the disease occurred in 
thirteen days. Pozzi, in 1891, removed a retroperitoneal paro¬ 
varian cyst and made a lumbar graft with subsequent nephrec¬ 
tomy. Chalot, October 24, 1892, grafted both ureters to the 
flanks in abdominal hysterectomy for cancer, with a rapidly 
fatal result. Kufferath, 117 in 1892, injured a ureter in the 
course of an operation for the removal of an ovarian cyst; 
grafted it to the skin. Budinger 120 cut off the right ureter 
in a hysterectomy and sutured the stump to the abdominal wall 
with the uterine stump; infection; twenty-one days later at¬ 
tempted nephrectomy and found a large renal abscess, which 
he incised. Twenty-two days later a sound could not be passed 
far along the ureteral fistula, and no excretion of urine from it 
occurred. C. P. Noble, in removing an ectopic pregnancy, 
cut out considerable of the ureter and implanted it to the skin 
preparatory to nephrectomy, which was done subsequently 
with success. Harrison, 121 in 1897, in a case of ectopia vesicte 
with an infection of one kidney and suffering with scarlatina, 
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(lid nephrectomy, and grafted the ureter of the other side to 
the skin of the loin. Fullerton, 60 in 1898, in removing a large 
intraligamentary cyst, cut off a ureter and implanted it in the 
abdominal wound with a long flexible catheter in it. Death 
from recurrence of the disease occurred four months later. 
There was no discharge from the catheter at any time. 

Thus it will he seen skin grafting of the ureter has been 
done ten times. In Chalot’s case death occurred from shock. 
In Noble’s, the operation was considered a dernier rcssort, 
and a successful nephrectomy was done. The result in the 
cases of Laurenzi, 127 Kufferath, Nussbaum, and Harrison is 
not given. Budinger's was a clear case of ascending infection, 
and in his as well as in Fullerton’s the kidney function had 
been terminated before operation, or as a result of it. In Le 
Dentu’s case extension of the disease caused death in thirteen 
days, and in Fullerton’s at the end of four months. In Le 
Dentu’s case one can hardly understand the indication for such 
a procedure thirteen days before cancer caused death, and in 
Fullerton’s I was unable to find any statement of hers indi¬ 
cating the nature of the disease that recurred. One must sus¬ 
picion the possibility of infection here. In my judgment, 
skin grafting of the ureter is not an alternative for bladder or 
ureteral anastomosis of it; nor of even a bowel implantation 
except in the very rarest cases. Should the kidney be in a dan¬ 
gerous condition when grafting of its very short ureter stump 
is necessary, and it be impossible to unite the two ureteral ends, 
then skin grafting of the stump may be done. If this be the 
only kidney, then bowel implantation is preferable. In graft¬ 
ing the ureter to the skin, we should always have in mind 
the probability of kidney infection and the necessity for 
nephrectomy. 

Implantation of the Ureter into the Vagina .—This opera¬ 
tion has been done but three times. Pawlik, 122 in a woman 
fifty-seven years of age, having papillomatous masses widely 
implanted on the neck and posterior surface of the bladder, 
removed the bladder and made a new one from the vagina, 
in 1S88. He introduced into the urethra a Simon speculum 
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and catheters in the ureters; then incised the anterior vaginal 
wall, using the ureteral catheters as guides; sutured the ure¬ 
ters to the vaginal wall and cut them off near the bladder; 
kept two sounds in the ureters; twenty-five hours later extir¬ 
pation of the bladder by the suprapubic median incision of ten 
centimetres. The bladder, filled with iodoform emulsion, was 
removed to the urethra. The posterior wall of the urethra 
was sutured to the posterior vaginal wall, and the anterior 
vaginal and urethral walls were also sutured together. Re¬ 
tropubic and vaginal fistula: followed, which he later closed. 
Three years later she was holding urine well, and evacuating 
it by means of self-catheterization. Chavassc, 123 December 6, 
1897, operated on a child four years of age suffering from 
ectopia vesica:. He implanted the ureters separately into the 
vagina and dissected away the bladder. November 2, 1898, 
the patient was presented to the Midland Medical Society as 
well. Kossiusky, 118 of Warsaw, successfully implanted the 
ureters into the vagina. 

Little can be said for this method of dealing with such 
severe lesions of the urinary organs. While the three cases 
appear to have been successful, it seems to be grafting a per¬ 
petual infirmity upon an individual. 

Urethral Grafting of Ureters .—Five cases have been re¬ 
ported in which this operation has been done, in four of which 
ectopia vesica: was the condition from which the relief was 
sought. In the other case death from uraemia resulted, per¬ 
haps from the kidney cancer present. It is believed this opera¬ 
tion has a limited field, but as a substitute for Maydl’s opera¬ 
tion for ectopia vcsic;e it probably is a failure. Sonnenburg 
removed the bladder in ectopia vesica: and grafted the ureters 
into the urethra in the glans penis. The patient was obliged 
to wear a collecting apparatus for the dribbling urine. Rs- 
tor 126 had a case of ectopia vesica: in which by Sonncnburg’s 
method he did a successful operation. J. Rilus Eastman 120 
had a case of exstrophy of the bladder in which the left kidney 
was pyoncphrotic and the right was in a condition of chronic 
nephritis. He removed the left kidney and did a Sonnenburg 
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operation with success. Lindnet ,** 7 of Berlin, in a case of 
cancer of the bladder, extirpated the entire tumor and im¬ 
planted one ureter into the urethra. The patient died of une- 
mia, and the autopsy showed that the implanted ureter had not 
functionated. The corresponding kidney was the site of a 
primary cancer. Von Itcrson 1,7 has done successfully a Son- 
nenburg operation. 
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